Characterization of the effects of aluminum on luciferase biosensors for the detection of ecotoxicity.
Luciferase-based biosensors are becoming increasingly used for environmental monitoring. A transcriptional fusion of the Vibrio harveyi luxAB genes (encoding bacterial luciferase) to the fliC gene of Escherichia coli was constructed and luminescence shown to be induced (in liquid media) in the presence of 1-10 micrograms/ml aluminum, but not copper, iron or nickel. Moreover, luminescence is markedly increased at pH 5.5, where aluminum is more soluble than at pH 7.0. However, aluminum also stimulated luciferase activity when the luxAB genes were located in the xyl operon. This suggests that aluminum stimulates luciferase enzyme activity in vivo. These results are specific to E. coli, as no such aluminum stimulation was observed in the luminescent bacterium V. harveyi. These results have important implications in the generalized use of these clones for environmental monitoring, where aluminum can be present at elevated concentrations.